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OBJECTIVES

The specific objectives that we have pursued during the last year are:
e To fabricate Pd and Pd alloy composite membranes on porous stainless steel substrates, and

e To determine the permeation properties and physical and mechanical resistances of these
membranes when exposed to gaseous mixtures containing such gases as CO, CO,, H,O and H,S at
different compositions..

ACCOMPLISHMENTS TO DATE

Recently, we have prepared Pd membranes on porous stainless steel (SS) supports from the Pall

Corporation and Mott Metallurgical. For
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steel membrane (Pall-76) at 400 °C over 5 days.

reduce the flow through the support, and

optimization of the oxide coating thickness is
necessary to minimize the pressure drop through the stainless steel support. High temperature sealing is
much easier with metal supports as the ends can be easily densified and sealed to a tubing system by
welding, brazing, or metal compression fittings.



The pure H, flux for the Pall-76 membrane at 400 °C for a 80 psig feed gas was 440 SCFH/ft’, more than
twice the DOE Fossil Energy 2010 target, specified at a 100 psi differential pressure. The H,/N, selectivity
for Pall-76 was 800 for a 20 psig feed pressure using graphite ferrules, which we have observed to
contribute to leak flow, particularly at test pressures above 40 psig. The H, flux is quite stable over a five
day period at 400 °C, which supports our claim that the ZrO, layer is performing well as a diffusion barrier.
Copper or gold alloy membranes can easily be prepared from these pure Pd membranes.

Given the data reported by McKinley (U. S. Patent 3,439,474) that PdAu alloys were superior to PdCu in
terms of resistance to poisoning by H,S, several PdAu alloy membranes on porous ceramic supports were
made by electroless plating methods. An example is membrane GTC-31 which has an alloy composition of
approximately 15 mass % Au in Pd. Permeation data over a range of pressures at 400 °C for this
membrane were measured, and the pure H, flux at 100 psig feed pressure was 245 SCFH/ft’, also
exceeding the DOE Fossil Energy 2010 target. The ideal H,N, selectivity for this membrane was 279 at
100 psig feed pressure. When mixture experiments with the water gas shift (WGS) feed were performed
with the PdAu membranes, essentially no inhibition of the hydrogen flux was observed. H,S tests with
PdAu membranes will be performed prior to the end of our current grant period.

FUTURE WORK

e Continue working with Pall AccuSep ZrO, coated stainless steel substrates in order to duplicate the
performance of Pd alloy membranes supported on porous ceramic filters,
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